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DETAILED ACTION 



Drawings 

The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, "a forth NMOS 
component and a fifth NMOS component, connected in series between the pad and I/O 
low power line" (see Claim 21), must be shown or the feature(s) canceled from the 
claim(s). No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

Claim 21 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. A reason for that is the following statement of the claim: "a 
forth NMOS component and a fifth NMOS component, connected in series between the 
pad and I/O low power line". The circuit according to the claim language is not disclosed 
in Specification, neither in Drawings. The circuit structure (transistors Mp7, Mn7) shown 
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in Fig. 8, 9, 12 and 13 does not include two transistors connected in series between the 
I/O pad and the ground. 

For purpose of examination the structure was assumed according to the 
Drawings and "the PMOS connected between I/O pad and the high power supply 
terminal having its gate connected to the high power line and NMOS connected 
between the I/O pad and the low power line having its gate connected to the low power 
supply line". Appropriate explanation/correction is required. 

Objections 

Claim 18 is objected to due to a minor error: "a first source/drain coupled the 
pad" should be corrected as: "a first source/drain coupled to the pad". 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 4 - 6, 8 - 12, 15 and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Puar (US 5,287,241). Puar discloses all the elements of Claims 1 
including electrostatic discharge (ESD) protection circuit for an integrated circuit (IC), 
the ESD protection circuit including: an ESD clamp device (elements D3 and D4 in 
Fig.4), coupled to a pad (element T2 in Fig.4) and a substrate having a first conductivity 
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type (see Fig. 5, col. 7, lines 24-57), the ESD clamp device being closed under normal 
power operation; and a functional component (elements N2, P2 in Fig. 4 and 5), formed 
on the substrate and coupled to the pad, the functional component having a first well of 
the first conductivity type (p-type drain well in Fig. 5) and an isolating region of a second 
conductivity type N-type well in Fig. 5), the second conductivity type being the reversed 
polarity of the first conductivity type, and the isolating region isolating the first well from 
the substrate; the functional component transmitting signals between the IC and an 
external linkage under normal power operation. 

Regarding Claims 9 and 15, Puar discloses an MOS component having second 
conductivity type (elements N1 and N2 in Fig. 4 and 5). Regarding Claim 9 limitations, 
the first MOS component (element N1 in Fig. 4) transmits signals from the pad into the 
IC. As to this MOS structure, it is inherently the same as the structure of N2 transistor, 
because in the integrated circuits similar elements always built similar way. As to the 
Claim 15 limitations, transistor N2 represents the MOS component of the claim. 

Regarding Claim 4, Puar discloses the functional component including a metal- 
oxide semiconductor (MOS) (element N2 in Fig. 4) having the second conductivity type 
in the first well (see Fig. 5). 

Regarding Claim 5, Puar discloses the ESD clamp device including an MOS 
diode (elements D3 arid D4 in Fig. 4) having two ends respectively coupled to the pad 
and the substrate (see Fig. 5). 

Regarding Claim 6, Puar discloses a two-stage ESD protection circuit having a 
primary ESD protection circuit (element D1 and D2 in Fig. 4 ) coupled between the pad 
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and the substrate, a secondary ESD protection circuit coupled between the functional 
component (elements D3 and D4 in Fig. 4) and the substrate, and a resistor (element 
R2 in Fig. 4) coupled between the functional component and the pad (element T2 in Fig. 
4). As to connection to the substrate, Puar discloses that the Vss line of the supply is 
connected to the substrate (col. 1 , lines 41 -57). 

Regarding Claim 8, Puar discloses the first conductivity type as an N type, and 
the second conductivity type as p type (see Fig. 5). 

Regarding Claim 10, Puar discloses the gate of the MOS component (element 
N1 in Fig. 4) being coupled to the pad (T1 input in Fig.1). 

Regarding Claim 1 1 , Puar discloses the source of the MOS component is 
coupled to an internal power line (source of the element N1 in Fig. 4 is grounded). 

Regarding Claim 12, Puar discloses the ESD protection circuit (elements D1 and 
D2 in Fig. 1) coupled between the gate of the MOS component and ther internal power 
lines (VDD and VSS in Fig. 1). 

Regarding Claim 16, Puar discloses the drain of the MOS component (element 
N2 in Fig. 4) coupled to the pad and a source of the MOS component and the first well 
associated with the source are coupled to an I/O power line (VSS in Fig. 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Puar in a 
view of Poplevine et al. (US 6,184,557). As was stated above, Puar discloses all the 
elements of Claim 1 . However, regarding Claim 2, it does not disclose the isolating 
region having a second well surrounding the first well and a deep well under the first 
well. Poplevine et al. disclose the functional element structure with the isolating region 
having a second well (elements 424 and 426 in Fig. 4) surrounding the first well and a 
deep well under the first well (element 516 in Fig. 4, col. 4, lines 36 - col. 5, line 65). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Puar solution by adding the second well and 
the deep well according to Poplevine et al., because as Poplevine et al. state (col. 3, 
lines 27 - 34), such a structure would provide more balanced capacitances and 
resistances and therefore, more symmetric outputs. 

Claims 7, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Puar in a view of Watt (US 5,477,413). As was stated above, Puar discloses all the 
elements of Claim 1 . However, regarding Claim 7, it does not disclose the first 
conductivity type as an N type, and the second conductivity type as p type. Watt 
discloses an electrostatic discharge (ESD) protection circuit having the first conductivity 
type as an N type, and the second conductivity type as p type (see Fig. 5). Both patents 
have the same problem solving area, namely providing the ESD protection circuit in 
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integrated circuit form. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to have modified the Puar solution by 
changing the type of material conductivity from "P" to "N" and vice versa, according to 
Watt, because as Watt states (col. 9, lines 24 - 34), that his invention can be 
implemented by a triple well processing (which is usually) a p-well placed into an n-well 
which itself is in a p-substrate. Thus he suggests that the two technologies are 
interchangeable. Selection of particular technology is up to the designer. 

Regarding Claim 13, Watt discloses the ESD protection circuit at the input port as 
a gate-grounded MOS component (elements 34 - 37 in Fig. 3). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have further modified the Puar solution by adding the ESD input protection element 
according to Watt, because as Watt states (col. 3, line 56 - col. 6, line 19), such solution 
provides very low threshold clamp (see Fig. 2B) capable of protecting the circuits fed by 
low voltages. 

Regarding Claim 14, Watt discloses the first well (element 57f in Fig. 5) being . 
coupled to the internal power line (element VSS in Fig. 5). A motivation for modification 
of the primary reference is the same as above. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Puar in 
a view of Maloney (US 5,530,612). As was stated above, Puar discloses all the 
elements of Claim 15. However, regarding Claim 17, it does not disclose a plurality of 
diodes. Maloney discloses the plurality of diodes disposed between the I/O power line 
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and the internal power line (elements 21 - 24 in Fig. 10a, col. 10, lines 1-15). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Puar solution by adding the strings of diodes 
according to Maloney, because as Maloney states (col. 10, lines 1-15, col. 8, lines 17 
- 30), the diodes are necessary to protect the I/O terminal from positive or negative 
zapping. 

Claims 18 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Puar (US 5,287,241) in a view of Adams et al. (US 4,782,250) and further in a view 
of Waggoner (US 5,917,220). Regarding Claim 18, Puar discloses following elements: 
electrostatic discharge (ESD) protection circuit for an integrated circuit (IC), the ESD 
protection circuit including: an ESD clamp device (elements D3 and D4 in Fig.4) 
coupled to a pad (element T2 in Fig.4) and a p-type substrate (see Fig. 5, col. 7, lines 
24-57), the ESD clamp device being closed under normal power operation; and a first 
NMOS component (elements N1 and N2 in Fig. 4 and 5) formed on the substrate and 
coupled to the pad, the functional component having a first well of the first conductivity 
type (p-type drain well in Fig. 5) and an isolating region of a second conductivity type N- 
type well in Fig. 5), the second conductivity type being the reversed polarity of the first 
conductivity type, and the isolating region isolating the first well from the substrate; the 
functional component transmitting signals between the IC and an external linkage under 
normal power operation. 
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However, it discloses neither an output driver, nor the first NMOS having their 
NMOS gates connected to a high power line. 

Waggoner discloses the functional component transmitting signals between the 
IC and an external linkage under normal power operation, which includes MOSFET 
(element T3 in Fig. 8), having its gate connected to the high power line (VDD in Fig. 8). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the Puar solution by adding the dropping 
transistor having its gate connected to the high power line according to Waggoner, 
because as Waggoner states (col. 8, lines 32 - 37), it would reduce the voltage at the 
input node to protect the more sensitive CMOS transistors. 

Adams et al. disclose an output driver including a second and a third NMOS 
component respectively (elements 26 and 22 in Fig. 1) formed in a P-type second 
isolated well on the substrate and connected in series; an N-type second isolating 
region formed between the P-type second isolated well and the substrate (see Fig. 2), a 
gate of the second NMOS component (element 26 in Fig. 1), coupled to the high Power 
line, its drain is coupled to the pad, and its source is coupled to a drain of the third 
NMOS component, which source is coupled to an I/O low power line (ground), and a 
gate of the third NMOS component is being coupled to a pre-output driver (elements 14 
and 16 in Fig. 1). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have further modified the Puar solution by adding 
the dual cascaded transistors structure according to Adams et al., because as Adams et 
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al. state (col. 5, lines 25 - 28), such structure would help to avoid excessive gate oxide 
stress on the pull down transistors (element 22 in Fig.1). 

Regarding Claim 22, Puar discloses the ESD protection resistor (element R1 in 
Fig. 4) formed between the first NMOS component (element N1 in Fig. 4) and the pad. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Puar in 
a view of Adams et al. and Waggoner and further in a view of Watt. As was stated 
above, Puar, Adams et al. and Waggoner dosclose all the elements of Claim 18. 
However, regarding Claim 21, they do not disclose the PMOS connected between I/O 
pad and the high power supply terminal having its gate connected to the high power line 
and NMOS connected between the I/O pad and the low power line having its gate 
connected to the low power supply line (see Rejection under USC 112 above). Watt 
discloses protection against positive ESD accomplished by NMOS transistors having 
their gates coupled to the low power line (elements 25, 26 in Fig. 2A) and connected 
between the I/O pad and the low power line. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to have further 
modified the Puar solution by adding the NMOS circuit protection against positive ESD 
events according to Watt, because as Watt states (col. 2, lines 10-15), unlike the 
diode, such structure would conduct only if sufficiently strong ESD event is applied. 
Additionally, a similar circuit for protection against negative ESD events must be added. 
Such circuit would be PMOS analog of the Watt structure. It would have PMOS 
transistor connected between the I/O pad and the high power line with its gate 
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connected to the high power line. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have further modified the 
Puar solution by adding the PMOS analog of the Watt circuit, because as Watt states 
(col. 1, lines 50 - 53), the circuit must be protected from both positive and negative ESD 
events. 

Allowable Subject Matter 

Claims 3, 19 and 20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. A reason for that is that Claims 
3 and 19 recite the isolating region is coupled to a first power supply and the first well is 
coupled to a second power supply. This feature was not founding the collected prior art 
of the record. 

Conclusion 

The prior art made of record not relied upon is considered pertinent to applicant's 
disclosure: US 6,049,119, US 6,046,897, US 6,594,132. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Brian Sircus can 
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be reached on (571) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (703) 872-9306 for all communications. 

Z.K. 

02/16/2004 



